Conversion of adenosine to inosine in RNA by ADAR enzymes occurs at thousands of sites in the human transcriptome, and is 12 essential for healthy brain development. This process, known as 'RNA editing', is dysregulated in many neuropsychiatric 13 diseases, but is little understood at the level of individual neurons. We examined full-length nuclear transcriptomes of 3,055 14 neurons from six cortical regions of a neurotypical post-mortem female donor and identified 40,861 high-confidence edited 15 sites. The majority of sites were located within Alu repeats in introns or 3' UTRs, and were present in previously published RNA 16 editing databases. We identified 15,784 putative novel RNA editing sites, 30% of which were also detectable in independently 17 generated neuronal transcriptomes from unrelated donors. The strongest correlates of global editing rates were expression 18 levels of small nucleolar RNAs from the SNORD115 and SNORD116 cluster (15q11), known to modulate serotonin receptor 19 processing and to colocalize with ADAR2, one of three known RNA editing enzymes in humans. As expected, expression of 20 DNA and RNA binding proteins were negatively associated with editing. We present evidence for dysregulated RNA editing in 21 six rare genetic conditions; and report 117 differentially edited sites between cortical regions and neuronal subtypes. These 22 results provide spatial and neurophenotypic context for 1,871 and 998 sites that are differentially edited in the brains of 23 schizophrenic and autistic patients respectively, and a reference for future studies of RNA editing in single brain cells from 24 these cohorts.
INTRODUCTION

28
The extraordinary structural and functional complexity of the human brain arises via multiple layers of genetic regulation. The non-coding regions of the transcriptome, particularly within Alu repeats that form double-stranded RNA on which ADAR enzymes act. Editing of non-coding regions can lead to intronic retention, splice site variation and altered translation efficiency [16] .
The RNA editing landscape has been described both in the healthy brain and in brains from neurological and neuropsychiatric In multiple tissue isolates [14] . We used a similar approach at the single-cell level to identify strong correlates of the cell-wise GEI.
less than 0.01, and directly edited transcripts -with the following exceptions. Although 32 edited sites were detected in transcripts encoding the ADAR gene family (28 in ADAR3), we directly tested the relationship between expression of these genes and cell-wise editing proportion, controlling for neuronal phenotype. ADAR3 expression correlated negatively with editing (p = not significant after FDR correction). We further examined these results by splitting the GEI into three components, derived from 
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More information is now required for these associations, which were mostly derived through unpublished clinical sequencing 299 results (Illumina clinical services).
301
Differential site editing across cortical regions and neuronal sub-groups 302 303
Given the differing proportions of excitatory and inhibitory neurons that were sampled across the six cortical regions in the 304 original study (Figure 3b ), we tested site-specific differential editing between cortical regions, and the neuronal subtypes therein.
305
Specifically, we discretized 40,861 sites as 'edited', 'non-edited' or 'not-transcribed' in each nucleus. We then performed chi- 
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only amongst excitatory neurons within the temporal lobe; whereas synaptotagmin 11, which also localizes to the synapse, was 338 preferentially edited in excitatory and inhibitory neurons of the temporal cortex relative to the frontal and visual cortex. In terms 339 of ion channels, the potassium channel interacting protein 4 was differentially edited at six sites, with greater proportional editing the majority of differential editing derived from enhanced editing in frontal cortical neurons (BA8 and BA10). This finding is
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